The role of p38 MAP kinase in hydrogen peroxide mediated endothelial solute permeability.
The purpose of this study was to determine the contribution of p38 MAP kinase activity during hydrogen peroxide mediated increased endothelial solute permeability. We also sought to identify the role of p38 MAP kinase-mediated changes in endothelial cell architecture due to hydrogen peroxide challenge. Hydrogen peroxide mediated permeability of HUVEC was determined with and without inhibition of p38 MAP kinase by SB202190. Hydrogen peroxide mediated rearrangement of the endothelial actin cytoskeleton and junctional proteins occludin and ZO-1 were observed by immunofluorescence microscopy. Hydrogen peroxide treatment of endothelial monolayers caused a significant increase in solute permeability over a ninety-minute time period. Oxidant-mediated permeability and phosphorylation of p38 MAP kinase was significantly attenuated by SB 202190. Immunofluorescent staining for the tight junctional proteins occludin and ZO-1 demonstrated that oxidant challenge caused a loss of endothelial tight junction organization. Rhodamine phalloidin staining of the actin cytoskeleton showed that hydrogen peroxide stimulated increased stress fiber formation with concomitant gap formation between adjacent endothelial cells. Inhibition of p38 MAP kinase during oxidant challenge significantly attenuated actin stress fiber formation and prevented gap formation. These data demonstrate that p38 MAP kinase activity is involved in hydrogen peroxide mediated permeability, stress fiber formation, and intracellular gap formation.